SEQUENCE LISTING 



<110> Luo, Ying 
Xu, Xiang 

Rigel Pharmaceuticals, Inc. 

<120> Novel TRAF4 Associated Cell Cycle Proteins, 
Compositions and Methods of Use 

<130> 021044-004810US 

<140> US 10/088, 961 
<141> Not yet assigned 

<150> US 09/404, 010 
<151> 1999-09-23 

<150> WO PCT/USOO/40987 
<151> 2000-09-25 

<160> 17 

<170> Patentin Ver. 2.1 



<210> 1 

<211> 2644 

<212> DNA 

<213> Homo sapiens 



<220> 
<221> CDS 

<222> (43) . . (2472) 

<223> cell cycle protein Mkinase 



<400> 1 

cccggagcta aggcgcccga acccgcggcg 
gacccggtcc gggactttcc gttcgagctc 
gggccctggg ccctgcaccg cggccgcaag 
gtctatgatg tgaagcctgg cgcggaarga 
gcrgcttcaa aactctacgg caccccaaca 
gaaaaatgcc tccacgtcgt gacagaggct 
agagtggagg ctggtggcct gaaggagctg 
aaagccctca gcttcctggt caacgactgc 
gccgtgttcg tggaccgagc tggcgagtgg 
gcccagggca acggtggggg acctccccgc 
cccccggagt tggctgacag cagtggcaga 
tggcgcttgg gctgcctcat ttgggaagtc 
ctacgcaacc ctgggaagat ccccaaaacg 
gcaaacccca aggtgcgtcc caacccagcc 
ggcttcatga gcaaccgctt tgtagaaacc 
gagccagccg agaagcaaaa attcttccag 
gaggatttct gtcggcacaa gctgctgccc 
gctggggccg ttgtcctcac gcccctcttc 
tatcagcaga agatcatccc tgtggtggtc 
cgcatccgcc tcctgcagca gatggagcag 
aacacccaga tcttccccca cgtcgtacat 
gagcagacgg tcaagtccat gctgctcctg 
gtggagctga tgaagcactt tgcacggcta 
tgcaacacca cagtctgcct gggcaaaatc 
agggtcctta cctctgcctt cagccgagcc 
gcgggtgtcc tgggctttgc tgccacccac 



gcggtgggga cgatgtggtt ttttgcccgg 60 
atcccggagc ccccagaggg cggcctgccc 12 0 
aaggccacag gcagccccgt gtccatcttc 180 
gcagacccag gtggccaaag ctgccttcaa 240 
tcrctggctt acatcgatgg actggagaca 3 00 
gtgaccccgt tgggaatata cctcaaggcg 360 
gagatctcct gggggctaca ccagatcgtg 42 0 
agcctcatcc acaacaatgt ctgcatggcc 480 
aagcttgggg gcctggacta catgtattcg 54 0 
aaggggatcc ccgagcttga gcagtatgac 600 
gtggtcagag agaagtggtc agcagacatg 660 
ttcaatgggc ccctacctcg ggcagcagcc 720 
ctggcgcccc attactgtga gctggtggga 780 
cgcttcctgc agaactgccg ggcacctggt 840 
aacctcttcc tggaggagat tcagatcaaa 900 
gagctgagca agagcctgga cgcattccct 960 
cagctgctga ccgccttcga gttcggcaat 1020 
aaggtgggca agttcctgag cgctgaggag 1080 
aagatgttct catccactga ccgggccatg 1140 
ttcatccagt accttgacga gccaacagtc 1200 
ggcttcctgg acaccaaccc tgccatccgg 1260 
gccccaaagc tgaacgaggc caacctcaat 1320 
caggccaagg atgaacaggg ccccatccgc 1380 
ggctcctacc tcagtgctag caccagacac 1440 
actagggacc cgtttgcacc gtcccgggtt 1500 
aacctctact caatgaacga ctgtgcccag 1560 



1 



aagatcctgc ct^tgctctg cggtctcact gtagate-ctg agaaatccgt gcgagaccag 162 0 
gccttcaagg catttcggag cttcctgtcc; aaattggagt ctgtytcgga ggacccgacc 1680 
cagctggagg aagfcggagaa ggatgtccat gcagcctcca gccctggc.at gggaggagcc 174 0 ■ 
gcagctagct gggcaggctg ggccgtgacc ggggtctcct cactcacctc caagctgatc 1800 , 
cgttcgcacc caaccactgc cccaacagaa accaacattc cccaaagacc cacgcctgaa 1860 
ggagttcctg ccccagcccc cacccctgtt cctgccaccc ctacaacctc aggccactgg 1920 
gagacgcagg aggaggacaa ggacacagca gaggacagca gcactgctga cagatgggac 1980 
gacgaagact ggggcagcct ggagcaggag gccgagtctg tgctggccca gcaggacgac 2 040 : 
tggagcaccg ggggccaagt gagccgtgct agtcaggtca gcaactccga ccacaaatcc 2100 
tccaaatccc cagagtccga ctggagcagc tgggaagctg agggctcctg g^aacagggc 2160 
tggcaggagc caagctccca ggagccacct tctgacggta cacggctggc cag.cgagtat 222 0 
aactggggtg gcccagagtc cagcgacaag ggcgacccct tcgctaccct^ctgcacgt 2280 
cccagcaccc agccgaggcc agactcttgg ggtgaggaca actgggag^g cctcgagact 2340 
gacagtcgac aggtcaaggc tgagctggcc cggaagaagc gcqsqgagcg gcggcgggag 2400 
atggaggcca aacgcgccga gaggaaggtg gccaagggcc t fMtgaagct gggagcccgg 2460 
aagctggact gaaccgtggc ggtggccctt cccggctgcg gagagcccgc cccacagatg 2520 
tatttattgt acaaaccatg tgagcccggc cggcccagcc aggccatctc acgtgtacat 2580 
aatcacraqcc acaataaatt ctatttcaca aaaaaaaaaa aaaaaaaaaa aaaaaaacct 2640 
cgag^ 



<210> 2 
<211> 831 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> amino acid sequence which includes 
cell cycle protein Mkinase 

<400> 2 

Asn Ser Gly Asn Asn Ala Glu Glu Ala Pro Gly Ala Lys Ala Pro Glu 
15 10 15 

Pro Ala Ala Ala Val Gly Thr Met Trp Phe Phe Ala Arg Asp Pro Val 
20 25 30 

Arg Asp Phe Pro Phe Glu Leu He Pro Glu Pro Pro Glu Gly Gly Leu 
35 40 45 

Pro Gly Pro Trp Ala Leu His Arg Gly Arg Lys Lys Ala Thr Gly Ser 
50 55 60 

Pro Val Ser He Phe Val Tyr Asp Val Lys Pro Gly Ala Glu Glu Gin 
65 70 75 80 

Thr Gin Val Ala Lys Ala Ala Phe Lys Arg Phe Lys Thr Leu Arg His 



Pro Asn He Leu Ala Tyr He Asp Gly Leu Glu Thr Glu Lys Cys Leu 
100 105 110 

His Val Val Thr Glu Ala Val Thr Pro Leu Gly He Tyr Leu Lys Ala 
lis 120 125 

Arg Val Glu Ala Gly Gly Leu Lys Glu Leu Glu He Ser Trp Gly Leu 
130 135 140 

His Gin He Val Lys Ala Leu Ser Phe Leu Val Asn Asp Cys Ser Leu 
145 150 155 160 



He His Asn Asn Val Cys Met Ala 
165 

Glu Trp Lys Leu Gly Gly Leu Asp 
180 

Gly Gly Gly Pro Pro Arg Lys Gly 

195 200 

Pro Pro Glu Leu Ala Asp Ser Ser 
210 215 

Ser Ala Asp Met Trp Arg Leu Gly 
225 230 



Ala Val Phe Val Asp Arg Ala Gly 
170 175 

Tyr Met Tyr Ser Ala Gin Gly Asn 
185 190 

He Pro Glu Leu Glu Gin Tyr Asp 
205 

Gly Arg Val Val Arg &lu Lys Trp 
220 

Cys Leu He Trp Glu 'Val Phe Asn 
23 5' 24 0 



Gly Pro Leu Pro 

Lys Thr Leu Ala 
260 



Arg Ala Ala Ala 
245 

Pro His Tyr Cys 



Leu Arg Asn Pro 
250 

Glu Leu Val Gly 
265 



Gly Lys He Pro 
255 

Ala Asn Pro Lys 

: 270 



Val Arg Pro Asn Pro Ala Urg Phe Leu Gin Asn Cys Arg Ala Pro Gly 
275 280 285 

Gly Phe Met Ser Asn Arg Phe Val Glu Thr Asn Leu Phe Leu Glu Glu 
290 • 295 300 



He Gin He Lys. Glu Pro Ala Glu Lys Gin Lys Phe Phe Gin Glu Leu 
305 310 315 320 

Ser Lys Ser Leu Asp Ala Phe Pro Glu Asp Phe Cys Arg His Lys Leu 
325 330 335 

Leu Pro Gin Leu Leu Thr Ala Phe Glu Phe Gly Asn Ala Gly Ala Val 
340 345 350 

Val Leu Thr Pro Leu Phe Lys Val Gly Lys Phe Leu Ser Ala Glu Glu 
355 360 365 

Tyr Gin Gin Lys He He Pro Val Val Val Lys Met Phe Ser Ser Thr 
370 375 380 

Asp Arg Ala Met Arg He Arg Leu Leu Gin Gin Met Glu Gin Phe He 
385 390 395 400, 

Gin Tyr ieu Asp Glu Pro I'hr Val Asn Thr Gin He Phe Pro His Val 
405 410 415 

Val His Gly Phe Leu Asp Thr Asn Pro Ala He Arg Glu Gin Thr Val 
420 425 430 

Lys Ser Met Leu Leu Leu Ala Pro Lys Leu Asn Glu Ala Asn Leu Asn 
435 440 445 

val Glu Leu Met Lys His Phe Ala Arg Leu Gin Ala Lys Asp Glu Gin 
450 455 

■y Pro He Arg Cys Asn Thr Thr Val Cys Leu Gly Lys He Gly Ser 
\ 470 475 480 



Tyr Leu Ser Ala Ser Thr Arg His Arg Val Leu Thr Ser Ala Phe Ser 
485 490 495 

Arg Ala Thr Arg Asp Pro Phe Ala Pro Ser Arg Val Ala Gly Val Leu 
500 505 510 

Gly Phe Ala Ala Thr His Asn Leu Tyr Ser Met Asn Asp Cys Ala Gin 
515 520 525 

Lys lie Leu Pro Val Leu Cys Gly Leu Thr Val Asp Pro Glu Lys Ser 
530 535 540 

Val Arg Asp Gin Ala Phe Lys Ala Phe Arg Ser Phe Leu Ser Lys Leu 
545 550 555 560 

Glu Ser Val Ser Glu Asp Pro Thr Gin Leu Glu Glu Val Glu Lys Asp 
565 570 575 

Val His Ala Ala Ser Ser Pro Gly Met Gly Gly Ala Ala Ala Ser Trp 
580 585 590 

Ala Gly Trp Ala Val Thr Gly Val Ser Ser Leu Thr Ser Lys Leu lie 
595 600 605 

Arg Ser His Pro Thr Thr Ala Pro Thr Glu Thr Asn lie Pro Gin Arg 
610 615 620 

Pro Thr Pro Glu Gly Val Pro Ala Pro Ala Pro Thr Pro Val Pro Ala 
625 630 635 640 

Thr Pro Thr Thr Ser Gly His Trp Glu Thr Gin Glu Glu Asp Lys Asp 
645 650 655 

Thr Ala Glu Asp Ser Ser Thr Ala Asp Arg Trp Asp Asp Glu Asp Trp 
660 665 670 

Gly Ser Leu Glu Gin Glu Ala Glu Ser Val Leu Ala Gin Gin Asp Asp 
675 680 685 

Trp Ser Thr Gly Gly Gin Val Ser Arg Ala Ser Gin Val Ser Asn Ser 
690 695 700 

Asp His Lys Ser Ser Lys Ser Pro Glu Ser Asp Trp Ser Ser Trp Glu 
705 710 715 720 

Ala Glu Gly Ser Trp Glu Gin Gly Trp Gin Glu Pro Ser Ser Gin Glu 
725 730 735 

Pro Pro Ser Asp Gly Thr Arg Leu Ala Ser Glu Tyr Asn Trp Gly Gly 
740 745 750 

Pro Glu Ser Ser Asp Lys Gly Asp Pro Phe Ala Thr Leu Ser Aia Arg 
755 760 765 

Pro Ser Thr Gin Pro Arg Pro Asp Ser Trp Gly Glu Asp Asn Trp Glu 



Gly Leu Glu Thr Asp Ser Arg Gin Val Lys Ala Glu Leu Ala Arg Lys 
785 790 795 800 



Lys Arg Glu Glu Arg Arg Arg Glu Met Glu Ala Lys Arg Ala Glu 
805 810 815 

Lys val Ala Lys Gly Pro Met Lys Leu Gly Ala Arg Lys Leu Asp 
820 825 830 



<210> 3 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : cyclin A 
destruction box 

<400> 3 

Arg Thr Val Leu Gly Val He Gly Asp 
1 5 



<210> 4 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : cyclin Bl 
destruction box 

<400> 4 

Arg Thr Ala Leu Gly Asp He Gly Asn 
1 5 



<210> 5 
<211> 27 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: rat cyclin B 
destruction box 

<400> 5 

Tyr Met Thr Val Ser He He Asp Arg Phe Met Gin Asp Ser Cys Val 
15 10 15 

Pro Lys Lys Met Leu Gin Leu Val Gly Val Thr 
20 25 



<210> 6 
<211> 28 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : mouse cyclin B 
destruction box 



! 



<400> 6 

Lys Phe Arg Leu Leu Gin Glu Thr 
1 5 

Asp Arg Phe Met Gin Asn Ser Cys 
20 



Met Tyr Met Thr Val Ser He He 
10 15 

Val Pro Lys Lys 
25 



<210> 7 
<211> 27 
<212> PRT 

<213> Artificial Sequence 



<223> Description of Artificial Sequence : mouse cyclin Bl 
destruction box 



<400> 7 

Arg Ala He Leu He Asp Trp Leu 
1 5 

Leu Leu Gin Glu Thr Met Tyr Met 

20 



He Gin Val Gin Met Lys Phe Arg 
10 15 

Thr Val Ser 
25 



<210> 8 
<211> 27 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence : mouse cyclin B2 
destruction box 

:tp°Lg Phe Leu Gin Ala Gin Leu Val Cys Arg Lys Lys Leu Gin Val 
Val Gly He Thr Ala Leu Leu Leu Ala Ser Lys 



<210> 9 
<211> 18 
<212> PRT 

<213> Artificial Sequence 



<223> Description of Artificial Sequence : mouse cycli 

destruction box 



netler Val Leu Arg Gly Lys Leu Gin Leu Val Gly Thr Ala Ala Met 



Leu Leu 
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<210> 10 

<211> 230 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : GenBank 

AAA83272 and AAA947437 kinase "homologue" domain 

<400> 10 

Met Ser Ser Arg Ser Ala Ala Arg Arg Asn Asp Gin Asp Val His Val 
15 10 15 

Gly Lys Tyr Lys Leu Leu Lys Thr He Gly Lys Gly Asn Phe Ala Lys 
20 25 30 

Val Lys Leu Ala Lys His Val He Thr Gly His Glu Val Ala He Lys 
35 40 45 

He He Asp Lys Thr Ala Leu Asn Pro Ser Ser Leu Gin Lys Leu Phe 
50 55 60 

Arg Glu Val Lys He Met Lys Gin Leu Asp His Pro Asn He Val Lys 
65 70 75 80 

Leu Tyr Gin Val Met Glu Thr Glu Gin Thr Leu Tyr Leu Val Leu Glu 
85 90 95 

Tyr Ala Ser Gly Gly Glu Val Phe Asp Tyr Leu Val Ala His Gly Arg 
100 105 110 

Met Lys Glu Lys Glu Ala Arg Ala Lys Phe Arg Gin He Val Ser Ala 
115 120 125 

Val Gin Tyr Leu His Ser Lys Asn He He His Arg Asp Leu Lys Ala 
130 135 140 

Glu Asn Leu Leu Leu Asp Gin Asp Met Asn He Lys He Ala Asp Phe 
145 150 155 160 

Gly Phe Ser Asn Thr Phe Ser Leu Gly Asn Lys Leu Asp Thr Phe Cys 
165 170 175 

Gly Ser Pro Pro Tyr Ala Ala Pro Glu Leu Phe Ser Gly Lys Lys Tyr 
180 185 190 

Asp Gly Pro Glu Val Asp Val Trp Ser Leu Gly Val He Leu Tyr Thr 
195 200 205 

Leu Val Ser Gly Ser Leu Pro Phe Asp Gly Gin Asn Leu Lys Glu Leu 
210 215 220 

Arg Glu Arg Val Leu Arg 
225 230 



<210> 11 
<211> 230 
<212> PRT 

<213?' Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : GenBank 
AAF72103/MAPK kinase "homologue" domain 

<400> 11 

Arg Cys Arg Asn Ser He Thr Ser Ala Thr Asp Glu Gin Pro His He 
15 10 15 

Gly Asn Tyr Arg Leu Gin Lys Thr He Gly Lys Gly Asn Phe Ala Lys 
20 25 30 

Val Lys Leu Ala Arg His Val Leu Thr Gly Arg Glu Val Ala Val Lys 
35 40 45 

He He Asp Lys Thr Gin Leu Asn Pro Thr Ser Leu Gin Lys Leu Phe 
50 55 60 

Arg Glu Val Arg He Met Lys He Leu Asn His Pro Asn He Val Lys 
65 70 75 80 

Leu Phe Glu Val He Glu Thr Glu Lys Thr Leu Tyr Leu Val Met Glu 
85 90 95 

Tyr Ala Ser Gly Gly Glu Val Phe Asp Tyr Leu Val Ala His Gly Arg 
100 105 110 

Met Lys Glu Lys Glu Ala Arg Ala Lys Phe Arg Gin He Val Ser Ala 
115 120 125 

Val Gin Tyr Cys His Gin Lys Tyr He Val His Arg Asp Leu Lys Ala 
130 135 140 

Glu Asn Leu Leu Leu Asp Gly Asp Met Asn He Lys He Ala Asp Phe 
145 150 155 160 

Gly Phe Ser Asn Glu Phe Thr Val Gly Asn Lys Leu Asp Thr Phe Cys 
165 170 175 

Gly Ser Pro Pro Tyr Ala Ala Pro Glu Leu Phe Gin Gly Lys Lys Tyr 
180 185 190 

Asp Gly Pro Glu Val Asp Val Trp Ser Leu Gly Val He Leu Tyr Thr 
195 200 205 

Leu Val Ser Gly Ser Leu Pro Phe Asp Gly Gin Asn Leu Lys Glu Leu 
210 215 220 

Arg Glu Arg Val Leu Arg 
225 230 



<210> 12 

<211> 230 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : GenBank G01025 
kinase "homologue" domain 



<400> 12 

He Arg Gly Arg Asn Ser Ala Thr Ser Ala Asp Glu Gin Pro His He 
15 10 15 

Gly Asn Tyr Arg Leu Leu Lys Thr He Gly Lys Gly Asn Phe Ala Lys 
20 25 30 

Val Lys Leu Ala Arg His He Leu Thr Gly Lys Glu Val Ala Val Lys 
35 40 45 

He He Asp Lys Thr Gin Leu Asn Ser Ser Ser Leu Gin Lys Leu Phe 
50 55 60 

Arg Glu Val Arg He Met Lys Val Leu Asn His Pro Asn He Val Lys 
65 70 75 80 

Leu Phe Glu Val He Glu Thr Glu Lys Thr Leu Tyr Leu Val Met Glu 



Tyr Ala Ser Gly Gly Glu Val Phe Asp Tyr Leu Val Ala His Gly Arg 
100 105 110 

Met Lys Glu Lys Glu Ala Arg Ala Lys Phe Arg Gin He Val Ser Ala 
115 120 125 

Val Gin Tyr Cys His Gin Lys Phe He Val His Arg Asp Leu Lys Ala 
130 135 140 

Glu Asn Leu Leu Leu Asp Ala Asp Met Asn He Lys He Ala Asp Phe 
145 150 155 160 

Gly Phe Ser Asn Glu Phe Thr Phe Gly Asn Lys Leu Asp Thr Phe Cys 
165 170 175 

Gly Ser Pro Pro Tyr Ala Ala Pro Glu Leu Phe Gin Gly Lys Lys Tyr 
180 185 190 

Asp Gly Pro Glu Val Asp Val Trp Ser Leu Gly Val He Leu Tyr Thr 
195 200 205 

Leu Val Ser Gly Ser Leu Pro Phe Asp Gly Gin Asn Leu Lys Glu Leu 
210 215 220 

Arg Glu Arg Val Leu Arg 
225 230 



<210> 13 
<211> 217 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :GenBank P51954 
kinase "homologue" domain 

<400> 13 

Met Glu Lys Tyr Val Arg Leu Gin Lys He Gly Glu Gly Ser Phe Gly 
15 10 15 
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Lys Ala Val Leu Val Lys Ser Thr Glu Asp Gly Arg His Tyr Val He 
20 25 30 

Lys Glu He Asn He Ser Arg Met Ser Asp Lys Glu Arg Gin Glu Ser 
35 40 45 

Arg Arg Glu Val Ala Val Leu Ala Asn Met Lys His Pro Asn He Val 
50 55 60 

Gin Tyr Lys Glu Ser Phe Glu Glu Asn Gly Ser Leu Tyr He Val Met 
65 70 75 80 

Asp Tyr Cys Glu Gly Gly Asp Leu Phe Lys Arg He Asn Ala Gin Lys 



Gly Ala Leu Phe Gin Glu Asp Gin He Leu Asp Trp Phe Val Gin He 
100 105 110 

Cys Leu Ala Leu Lys His Val His Asp Arg Lys He Leu His Arg Asp 
115 120 125 

He Lys Ser Gin Asn He Phe Leu Thr Lys Asp Gly Thr Val Gin Leu 
130 135 140 

Gly Asp Phe Gly He Ala Arg Val Leu Asn Ser Thr Val Glu Leu Ala 
145 150 155 160 

Arg Thr Cys He Gly Thr Pro Tyr Tyr Leu Ser Pro Glu He Cys Glu 
165 170 175 

Asn Lys Pro Tyr Asn Asn Lys Ser Asp He Trp Ala Leu Gly Cys Val 
180 185 190 

Leu Tyr Glu Leu Cys Thr Leu Lys His Ala Phe Glu Ala Gly Asn Met 
195 200 205 

Lys Asn Leu Val Leu Lys He He Ser 
210 215 



<210> 14 
<211> 233 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Mkinase kinase 
"homologue" domain 

<400> 14 

Met Trp Phe Phe Ala Arg Asp Pro Val Arg Asp Phe Pro Phe Glu Leu 
15 10 15 

He Pro Glu Pro Pro Glu Gly Gly Leu Pro Gly Pro Trp Ala Leu His 
20 25 30 

Arg Gly Arg Lys Lys Ala Thr Gly Ser Pro Val Ser He Phe Val Tyr 



Asp Val Lys Pro Gly Ala Glu Glu Gin Thr Gin Val Ala Lys Ala Ala 
50 55 60 
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Phe Lys Arg Phe Lys Thr Leu Arg His Pro Asn lie Leu Ala Tyr lie 
65 70 75 80 

Asp Gly Leu Glu Thr Glu Lys Cys Leu His Val Val Thr Glu Ala Val 
85 90 95 

Thr Pro Leu Gly lie Tyr Leu Lys Ala Arg Val Glu Ala Gly Gly Leu 
100 105 110 

Lys Glu Leu Glu lie Ser Trp Gly Leu His Gin lie Val Lys Ala Leu 
115 120 125 

Ser Phe Leu Val Asn Asp Cys Ser Leu lie His Asn Asn Val Cys Met 
130 135 140 

Ala Ala Val Phe Val Asp Arg Ala Gly Glu Trp Lys Leu Gly Gly Leu 
145 150 155 160 

Asp Tyr Met Tyr Ser Ala Gin Gly Asn Gly Gly Gly Pro Pro Arg Lys 
165 170 175 

Gly He Pro Glu Leu Glu Gin Tyr Asp Pro Pro Glu Leu Ala Asp Ser 
180 185 190 

Ser Gly Arg Val Val Arg Glu Lys Trp Ser Ala Asp Met Trp Arg Leu 
195 200 205 

Gly Cys Leu He Trp Glu Val Phe Asn Gly Pro Leu Pro Arg Ala Ala 
210 215 220 

Ala Leu Arg Asn Pro Gly Lys He Pro 
225 230 



<210> 15 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : kinase 
"homologue" domain consensus peptide 

<400> 15 

Gly Ser Pro Val 



<210> 16 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : kinase 
"homologue" domain consensus peptide 

<400> 16 

Asp Arg Ala Gly 
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<210> 17 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.kinase 
"homologue" domain consensus peptide 

<400> 17 

Gly Cys Leu lie 
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SEQUENCE LISTING 



<110> Luo, Ying 
Xu, Xiang 

Rigel Pharmaceuticals, Inc. 

<120> Novel TRAF4 Associated Cell Cycle Proteins, 
Compositions and Methods of Use 

<130> 021044-004810US 

<140> US 10/088, 961 
<141> Not yet assigned 

<150> US 09/404, 010 
<151> 1999-09-23 

<150> WO PCT/USOO/40987 
<151> 2000-09-25 

<160> 17 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 2644 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (43) . . (2472) 

<223> cell cycle protein Mkinase 

<400> 1 

cccggagcta aggcgcccga acccgcggcg gcggtgggga cgatgtggtt ttttgcccgg 60 

gacccggtcc gggactttcc gttcgagctc atcccggagc ccccagaggg cggcctgccc 12 0 

gggccctggg ccctgcaccg cggccgcaag aaggccacag gcagccccgt gtccatcttc 180 

gtctatgatg tgaagcctgg cgcggaarga gcagacccag gtggccaaag ctgccttcaa 240 

gcrgcttcaa aactctacgg caccccaaca tcrctggctt acatcgatgg actggagaca 3 00 

gaaaaatgcc tccacgtcgt gacagaggct gtgaccccgt tgggaatata cctcaaggcg 360 

agagtggagg ctggtggcct gaaggagctg gagatctcct gggggctaca ccagatcgtg 420 

aaagccctca gcttcctggt caacgactgc agcctcatcc acaacaatgt ctgcatggcc 4 80 

gccgtgttcg tggaccgagc tggcgagtgg aagcttgggg gcctggacta catgtattcg 540 

gcccagggca acggtggggg acctccccgc aaggggatcc ccgagcttga gcagtatgac 600 

cccccggagt tggctgacag cagtggcaga gtggtcagag agaagtggtc agcagacatg 660 

tggcgcttgg gctgcctcat ttgggaagtc ttcaatgggc ccctacctcg ggcagcagcc 72 0 

ctacgcaacc ctgggaagat ccccaaaacg ctggcgcccc attactgtga gctggtggga 780 

gcaaacccca aggtgcgtcc caacccagcc cgcttcctgc agaactgccg ggcacctggt 84 0 

ggcttcatga gcaaccgctt tgtagaaacc aacctcttcc tggaggagat tcagatcaaa 900 

gagccagccg agaagcaaaa attcttccag gagctgagca agagcctgga cgcattccct 960 

gaggatttct gtcggcacaa gctgctgccc cagctgctga ccgccttcga gttcggcaat 1020 

gctggggccg ttgtcctcac gcccctcttc aaggtgggca agttcctgag cgctgaggag 1080 

tatcagcaga agatcatccc tgtggtggtc aagatgttct catccactga ccgggccatg 114 0 

cgcatccgcc tcctgcagca gatggagcag ttcatccagt accttgacga gccaacagtc 1200 

aacacccaga tcttccccca cgtcgtacat ggcttcctgg acaccaaccc tgccatccgg 1260 

gagcagacgg tcaagtccat gctgctcctg gccccaaagc tgaacgaggc caacctcaat 1320 

gtggagctga tgaagcactt tgcacggcta caggccaagg atgaacaggg ccccatccgc 1380 
tgcaacacca cagtctgcct gggcaaaatc ggctcctacc tcagtgctag caccagacac 144 0 
agggtcctta cctctgcctt cagccgagcc actagggacc cgtttgcacc gtcccgggtt 1500 
gcgggtgtcc tgggctttgc tgccacccac aacctctact caatgaacga ctgtgcccag 1560 



1 



aagatcctgc ctgtgctctg cggtctcact gtagatcctg agaaatccgt gcgagaccag 1620 
gccttcaagg catttcggag cttcctgtcc aaattggagt ctgtgtcgga ggacccgacc 1680 
cagctggagg aagtggagaa ggatgtccat gcagcctcca gccctggcat gggaggagcc 174 0 
gcagctagct gggcaggctg ggccgtgacc ggggtctcct cactcacctc caagctgatc 1800 
cgttcgcacc caaccactgc cccaacagaa accaacattc cccaaagacc cacgcctgaa 1860 
ggagttcctg ccccagcccc cacccctgtt cctgccaccc ctacaacctc aggccactgg 1920 
gagacgcagg aggaggacaa ggacacagca gaggacagca gcactgctga cagatgggac 1980 
gacgaagact ggggcagcct ggagcaggag gccgagtctg tgctggccca gcaggacgac 2040 
tggagcaccg ggggccaagt gagccgtgct agtcaggtca gcaactccga ccacaaatcc 2100 
tccaaatccc cagagtccga ctggagcagc tgggaagctg agggctcctg ggaacagggc 2160 
tggcaggagc caagctccca ggagccacct tctgacggta cacggctggc cagcgagtat 2220 
aactggggtg gcccagagtc cagcgacaag ggcgacccct tcgctaccct gtctgcacgt 2280 
cccagcaccc agccgaggcc agactcttgg ggtgaggaca actgggaggg cctcgagact 2 34 0 
gacagtcgac aggtcaaggc tgagctggcc cggaagaagc gcgaggagcg gcggcgggag 2400 
atggaggcca aacgcgccga gaggaaggtg gccaagggcc ccatgaagct gggagcccgg 2460 
aagctggact gaaccgtggc ggtggccctt cccggctgcg gagagcccgc cccacagatg 2 52 0 
tatttattgt acaaaccatg tgagcccggc cggcccagcc aggccatctc acgtgtacat 2580 
aatcagagcc acaataaatt ctatttcaca aaaaaaaaaa aaaaaaaaaa aaaaaaacct 2640 
cgag 2644 



<210> 2 
<211> 831 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> amino acid sequence which includes 
cell cycle protein Mkinase 

<400> 2 

Asn Ser Gly Asn Asn Ala Glu Glu Ala Pro Gly Ala Lys Ala Pro Glu 
15 10 15 

Pro Ala Ala Ala Val Gly Thr Met Trp Phe Phe Ala Arg Asp Pro Val 
20 25 30 

Arg Asp Phe Pro Phe Glu Leu lie Pro Glu Pro Pro Glu Gly Gly Leu 
35 40 45 

Pro Gly Pro Trp Ala Leu His Arg Gly Arg Lys Lys Ala Thr Gly Ser 
50 55 60 

Pro Val Ser He Phe Val Tyr Asp Val Lys Pro Gly Ala Glu Glu Gin 

65 70 75 80 

Thr Gin Val Ala Lys Ala Ala Phe Lys Arg Phe Lys Thr Leu Arg His 
85 90 95 

Pro Asn lie Leu Ala Tyr He Asp Gly Leu Glu Thr Glu Lys Cys Leu 
100 105 110 

His Val Val Thr Glu Ala Val Thr Pro Leu Gly He Tyr Leu Lys Ala 
115 120 125 

Arg Val Glu Ala Gly Gly Leu Lys Glu Leu Glu He Ser Trp Gly Leu 
130 135 140 

His Gin He Val Lys Ala Leu Ser Phe Leu Val Asn Asp Cys Ser Leu 
145 150 155 160 



2 



lie His Asn ASn 



Glu Trp Lys Leu 
180 

Gly Gly Gly Pro 
195 

Pro Pro Glu Leu 
210 

Ser Ala Asp Met 
225 

Gly Pro Leu Pro 



Lys Thr Leu Ala 
260 

Val Arg Pro Asn 

275 

Gly Phe Met Ser 
290 

He Gin He Lys 
305 

Ser Lys Ser Leu 



Leu Pro Gin Leu 
340 

Val Leu Thr Pro 

355 

Tyr Gin Gin Lys 
370 

Asp Arg Ala Met 
385 

Gin Tyr Leu Asp 



Val His Gly Phe 
420 

Lys Ser Met Leu 
435 

Val Glu Leu Met 
450 

Gly Pro He Arg 
465 



Val Cys Met Ala 
165 

Gly Gly Leu Asp 



Pro Arg Lys Gly 
200 

Ala Asp Ser Ser 
215 

Trp Arg Leu Gly 
230 

Arg Ala Ala Ala 
245 

Pro His Tyr Cys 



Pro Ala Arg Phe 

2eo 

Asn Arg Phe Val 

295 

Glu Pro Ala Glu 
310 

Asp Ala Phe Pro 
325 

Leu Thr Ala Phe 



Leu Phe Lys Val 
360 

He He Pro Val 
375 

Arg He Arg Leu 
390 

Glu Pro Thr Val 

405 

Leu Asp Thr Asn 



Leu Leu Ala Pro 
440 

Lys His Phe Ala 
455 

Cys Asn Thr Thr 
470 



Ala Val Phe Val 

170 

Tyr Met Tyr Ser 
185 

He Pro Glu Leu 



Gly Arg Val Val 
220 

Cys Leu He Trp 
235 

Leu Arg Asn Pro 
250 

Glu Leu Val Gly 
265 

Leu Gin Asn Cys 



Glu Thr Asn Leu 
300 

Lys Gin Lys Phe 
315 

Glu Asp Phe Cys 
330 

Glu Phe Gly Asn 
345 

Gly Lys Phe Leu 



Val Val Lys Met 
380 

Leu Gin Gin Met 

395 

Asn Thr Gin He 

410 

Pro Ala He Arg 

425 

Lys Leu Asn Glu 



Arg Leu Gin Ala 
460 

Val Cys Leu Gly 
475 



Asp Arg Ala Gly 
175 

Ala Gin Gly Asn 
190 

Glu Gin Tyr Asp 
205 

Arg Glu Lys Trp 



Glu Val Phe Asn 
240 

Gly Lys He Pro 
255 

Ala Asn Pro Lys 
270 

Arg Ala Pro Gly 

285 

Phe Leu Glu Glu 



Phe Gin Glu Leu 
320 

Arg His Lys Leu 
335 

Ala Gly Ala Val 
350 

Ser Ala Glu Glu 
365 

Phe Ser Ser Thr 



Glu Gin Phe He 
400 

Phe Pro His Val 
415 

Glu Gin Thr Val 
430 

Ala Asn Leu Asn 
445 

Lys Asp Glu Gin 



Lys He Gly Ser 
480 
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Tyr Leu Ser Ala 



Arg Ala Thr Arg 
500 

Gly Phe Ala Ala 
515 

Lys lie Leu Pro 
530 

Val Arg Asp Gin 
545 

Glu Ser Val Ser 



Val His Ala Ala 
580 

Ala Gly Trp Ala 

595 

Arg Ser His Pro 
610 

Pro Thr Pro Glu 
625 

Thr Pro Thr Thr 



Thr Ala Glu Asp 
660 

Gly Ser Leu Glu 
675 

Trp Ser Thr Gly 
690 

Asp His Lys Ser 
705 

Ala Glu Gly Ser 



Pro Pro Ser Asp 
740 

Pro Glu Ser Ser 
755 

Pro Ser Thr Gin 
770 

Gly Leu Glu Thr 
785 



Ser Thr Arg His 
485 

Asp Pro Phe Ala 



Thr His Asn Leu 
520 

Val Leu Cys Gly 
535 

Ala Phe Lys Ala 
550 

Glu Asp Pro Thr 
565 

Ser Ser Pro Gly 



Val Thr Gly Val 

600 

Thr Thr Ala Pro 
615 

Gly Val Pro Ala 
630 

Ser Gly His Trp 
645 

Ser Ser Thr Ala 



Gin Glu Ala Glu 
680 

Gly Gin Val Ser 
695 

Ser Lys Ser Pro 
710 

Trp Glu Gin Gly 
725 

Gly Thr Arg Leu 



Asp Lys Gly Asp 
760 

Pro Arg Pro Asp 
775 

Asp Ser Arg Gin 
790 



Arg Val Leu Thr 
490 

Pro Ser Arg Val 
505 

Tyr Ser Met Asn 



Leu Thr Val Asp 
540 

Phe Arg Ser Phe 
555 

Gin Leu Glu Glu 
570 

Met Gly Gly Ala 
585 

Ser Ser Leu Thr 



Thr Glu Thr Asn 
620 

Pro Ala Pro Thr 
635 

Glu Thr Gin Glu 
650 

Asp Arg Trp Asp 
665 

Ser Val Leu Ala 



Arg Ala Ser Gin 
700 

Glu Ser Asp Trp 
715 

Trp Gin Glu Pro 
730 

Ala Ser Glu Tyr 
745 

Pro Phe Ala Thr 



Ser Trp Gly Glu 
780 

Val Lys Ala Glu 
795 



Ser Ala Phe Ser 
495 

Ala Gly Val Leu 
510 

Asp Cys Ala Gin 
525 

Pro Glu Lys Ser 



Leu Ser Lys Leu 
560 

Val Glu Lys Asp 
575 

Ala Ala Ser Trp 
590 

Ser Lys Leu lie 

605 

lie Pro Gin Arg 



Pro Val Pro Ala 
640 

Glu Asp Lys Asp 
655 

Asp Glu Asp Trp 
670 

Gin Gin Asp Asp 
685 

Val Ser Asn Ser 



Ser Ser Trp Glu 
720 

Ser Ser Gin Glu 
735 

Asn Trp Gly Gly 

750 

Leu Ser Ala Arg 
765 

Asp Asn Trp Glu 



Leu Ala Arg Lys 
800 
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Lys Arg Glu Glu Arg Arg Arg Glu Met Glu Ala Lys Arg Ala Glu Arg 
805 810 815 

Lys Val Ala Lys Gly Pro Met Lys Leu Gly Ala Arg Lys Leu Asp 
820 825 830 



<210> 3 

<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : cyclin A 
destruction box 

<400> 3 

Arg Thr Val Leu Gly Val lie Gly Asp 
1 5 



<210> 4 

<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : cyclin Bl 
destruction box 

<400> 4 

Arg Thr Ala Leu Gly Asp lie Gly Asn 
1 5 



<210> 5 
<211> 27 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: rat cyclin B 
destruction box 

<400> 5 

Tyr Met Thr Val Ser He He Asp Arg Phe Met Gin Asp Ser Cys Val 

15 10 15 

Pro Lys Lys Met Leu Gin Leu Val Gly Val Thr 
20 25 



<210> 6 
<211> 28 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : mouse cyclin B 
destruction box 



5 



<400> 6 

Lys Phe Arg Leu Leu Gin Glu Thr Met Tyr Met Thr Val Ser He He 

15 10 15 

Asp Arg Phe Met Gin Asn Ser Cys Val Pro Lys Lys 
20 25 



<210> 7 
<211> 27 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : mouse cyclin Bl 
destruction box 

<400> 7 

Arg Ala He Leu He Asp Trp Leu He Gin Val Gin Met Lys Phe Arg 
15 10 15 

Leu Leu Gin Glu Thr Met Tyr Met Thr Val Ser 

20 25 



<210> 8 
<211> 27 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : mouse cyclin B2 
destruction box 

<400> 8 

Asp Arg Phe Leu Gin Ala Gin Leu Val Cys Arg Lys Lys Leu Gin Val 
15 10 15 

Val Gly He Thr Ala Leu Leu Leu Ala Ser Lys 
20 25 



<210> 9 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : mouse cyclin A2 
destruction box 

<400> 9 

Met Ser Val Leu Arg Gly Lys Leu Gin Leu Val Gly Thr Ala Ala Met 
15 10 15 

Leu Leu 
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<210> 10 
<2H> 230 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :GenBank 

AAA83272 and AAA947437 kinase "homologue" domain 

<400> 10 

Met Ser Ser Arg Ser Ala Ala Arg Arg Asn Asp Gin Asp Val His Val 
15 10 15 

Gly Lys Tyr Lys Leu Leu Lys Thr lie Gly Lys Gly Asn Phe Ala Lys 
20 25 30 

Val Lys Leu Ala Lys His Val He Thr Gly His Glu Val Ala He Lys 
35 40 45 

He He Asp Lys Thr Ala Leu Asn Pro Ser Ser Leu Gin Lys Leu Phe 
50 55 60 

Arg Glu Val Lys He Met Lys Gin Leu Asp His Pro Asn He Val Lys 



Leu Tyr Gin Val Met Glu Thr Glu Gin Thr Leu Tyr Leu Val Leu Glu 
85 90 95 

Tyr Ala Ser Gly Gly Glu Val Phe Asp Tyr Leu Val Ala His Gly Arg 
100 105 110 

Met Lys Glu Lys Glu Ala Arg Ala Lys Phe Arg Gin He Val Ser Ala 
115 120 125 

Val Gin Tyr Leu His Ser Lys Asn He He His Arg Asp Leu Lys Ala 
130 135 140 

Glu Asn Leu Leu Leu Asp Gin Asp Met Asn He Lys He Ala Asp Phe 
145 150 155 160 

Gly Phe Ser Asn Thr Phe Ser Leu Gly Asn Lys Leu Asp Thr Phe Cys 
165 170 175 

Gly Ser Pro Pro Tyr Ala Ala Pro Glu Leu Phe Ser Gly Lys Lys Tyr 
180 185 190 

Asp Gly Pro Glu Val Asp Val Trp Ser Leu Gly Val He Leu Tyr Thr 
195 200 205 

Leu Val Ser Gly Ser Leu Pro Phe Asp Gly Gin Asn Leu Lys Glu Leu 
210 215 220 

Arg Glu Arg Val Leu Arg 
225 230 



<210> 11 
<211> 230 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : GenBank 
AAF72103/MAPK kinase "homologue" domain 



<400> 11 

Arg Cys Arg Asn Ser 
1 5 

Gly Asn Tyr Arg Leu 
20 

Val Lys Leu Ala Arg 
35 

lie lie Asp Lys Thr 

50 

Arg Glu Val Arg He 
65 

Leu Phe Glu Val He 
85 

Tyr Ala Ser Gly Gly 
100 

Met Lys Glu Lys Glu 
115 

Val Gin Tyr Cys His 
130 

Glu Asn Leu Leu Leu 
145 

Gly Phe Ser Asn Glu 
165 

Gly Ser Pro Pro Tyr 
180 

Asp Gly Pro Glu Val 
195 

Leu Val Ser Gly Ser 
210 

Arg Glu Arg Val Leu 
225 



He Thr Ser Ala Thr Asp 
10 

Gin Lys Thr He Gly Lys 
25 

His Val Leu Thr Gly Arg 
40 

Gin Leu Asn Pro Thr Ser 
55 

Met Lys He Leu Asn His 
70 75 

Glu Thr Glu Lys Thr Leu 
90 

Glu Val Phe Asp Tyr Leu 
105 

Ala Arg Ala Lys Phe Arg 
120 

Gin Lys Tyr He Val His 
135 

Asp Gly Asp Met Asn He 
150 155 

Phe Thr Val Gly Asn Lys 
170 

Ala Ala Pro Glu Leu Phe 
185 

Asp Val Trp Ser Leu Gly 
200 

Leu Pro Phe Asp Gly Gin 
215 

Arg 
230 



Glu Gin Pro His He 
15 

Gly Asn Phe Ala Lys 
30 

Glu Val Ala Val Lys 
45 

Leu Gin Lys Leu Phe 
60 

Pro Asn He Val Lys 
80 

Tyr Leu Val Met Glu 

95 

Val Ala His Gly Arg 
110 

Gin He Val Ser Ala 
125 

Arg Asp Leu Lys Ala 
140 

Lys He Ala Asp Phe 
160 

Leu Asp Thr Phe Cys 
175 

Gin Gly Lys Lys Tyr 
190 

Val He Leu Tyr Thr 
205 

Asn Leu Lys Glu Leu 
220 



<210> 12 
<211> 230 
<212> PRT 

<213> Artificial Sequence 
<220> 

<:223> Description of Artificial Sequence : GenBank G01025 
kinase "homologue" domain 



<400> 12 

He Arg Gly Arg Asn Ser Ala Thr Ser Ala Asp Glu Gin Pro His He 
15 10 15 

Gly Asn Tyr Arg Leu Leu Lys Thr He Gly Lys Gly Asn Phe Ala Lys 
20 25 30 

Val Lys Leu Ala Arg His He Leu Thr Gly Lys Glu Val Ala Val Lys 
35 40 45 

He He Asp Lys Thr Gin Leu Asn Ser Ser Ser Leu Gin Lys Leu Phe 
50 55 60 

Arg Glu Val Arg He Met Lys Val Leu Asn His Pro Asn He Val Lys 
65 70 75 80 

Leu Phe Glu Val He Glu Thr Glu Lys Thr Leu Tyr Leu Val Met Glu 
85 90 95 

Tyr Ala Ser Gly Gly Glu Val Phe Asp Tyr Leu Val Ala His Gly Arg 
100 105 110 

Met Lys Glu Lys Glu Ala Arg Ala Lys Phe Arg Gin He Val Ser Ala 
115 120 125 

Val Gin Tyr Cys His Gin Lys Phe He Val His Arg Asp Leu Lys Ala 
130 135 140 

Glu Asn Leu Leu Leu Asp Ala Asp Met Asn He Lys He Ala Asp Phe 
145 150 155 160 

Gly Phe Ser Asn Glu Phe Thr Phe Gly Asn Lys Leu Asp Thr Phe Cys 
165 170 175 

Gly Ser Pro Pro Tyr Ala Ala Pro Glu Leu Phe Gin Gly Lys Lys Tyr 
180 185 190 

Asp Gly Pro Glu Val Asp Val Trp Ser Leu Gly Val He Leu Tyr Thr 
195 200 205 

Leu Val Ser Gly Ser Leu Pro Phe Asp Gly Gin Asn Leu Lys Glu Leu 
210 215 220 

Arg Glu Arg Val Leu Arg 
225 230 



<210> 13 
<211> 217 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :GenBank: P51954 
kinase "homologue" domain 

<400> 13 

Met Glu Lys Tyr Val Arg Leu Gin Lys He Gly Glu Gly Ser Phe Gly 
15 10 15 
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Lys Ala Val Leu Val Lys Ser Thr Glu Asp Gly Arg His Tyr Val lie 

20 25 30 

Lys Glu He Asn He Ser Arg Met Ser Asp Lys Glu Arg Gin Glu Ser 
35 40 45 

Arg Arg Glu Val Ala Val Leu Ala Asn Met Lys His Pro Asn lie Val 
50 55 60 

Gin Tyr Lys Glu Ser Phe Glu Glu Asn Gly Ser Leu Tyr He Val Met 

65 70 75 80 

Asp Tyr Cys Glu Gly Gly Asp Leu Phe Lys Arg He Asn Ala Gin Lys 



Gly Ala Leu Phe Gin Glu Asp Gin He Leu Asp Trp Phe Val Gin He 
100 105 110 

Cys Leu Ala Leu Lys His Val His Asp Arg Lys He Leu His Arg Asp 
115 120 125 

He Lys Ser Gin Asn He Phe Leu Thr Lys Asp Gly Thr Val Gin Leu 
130 135 140 

Gly Asp Phe Gly He Ala Arg Val Leu Asn Ser Thr Val Glu Leu Ala 
145 150 155 160 

Arg Thr Cys He Gly Thr Pro Tyr Tyr Leu Ser Pro Glu He Cys Glu 
165 170 175 

Asn Lys Pro Tyr Asn Asn Lys Ser Asp He Trp Ala Leu Gly Cys Val 
180 185 190 

Leu Tyr Glu Leu Cys Thr Leu Lys His Ala Phe Glu Ala Gly Asn Met 
195 200 205 

Lys Asn Leu Val Leu Lys He He Ser 
210 215 



<210> 14 
<211> 233 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Mkinase kinase 
"homologue" domain 

<400> 14 

Met Trp Phe Phe Ala Arg Asp Pro Val Arg Asp Phe Pro Phe Glu Leu 
15 10 15 

He Pro Glu Pro Pro Glu Gly Gly Leu Pro Gly Pro Trp Ala Leu His 
20 25 30 

Arg Gly Arg Lys Lys Ala Thr Gly Ser Pro Val Ser He Phe Val Tyr 



Asp Val Lys Pro Gly Ala Glu Glu Gin Thr Gin Val Ala Lys Ala Ala 
50 55 60 
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Phe Lys Arg Phe Lys 
65 

Asp Gly Leu Glu Thr 
85 

Thr Pro Leu Gly lie 
100 

Lys Glu Leu Glu lie 
115 

Ser Phe Leu Val Asn 
130 

Ala Ala Val Phe Val 
145 

Asp Tyr Met Tyr Ser 
165 

Gly lie Pro Glu Leu 
180 

Ser Gly Arg Val Val 
195 

Gly Cys Leu He Trp 

210 

Ala Leu Arg Asn Pro 
225 



Thr Leu Arg His Pro Asn 
70 75 

Glu Lys Cys Leu His Val 
90 

Tyr Leu Lys Ala Arg Val 
105 

Ser Trp Gly Leu His Gin 
120 

Asp Cys Ser Leu He His 
135 

Asp Arg Ala Gly Glu Trp 
150 155 

Ala Gin Gly Asn Gly Gly 
170 

Glu Gin Tyr Asp Pro Pro 

185 

Arg Glu Lys Trp Ser Ala 
200 

Glu Val Phe Asn Gly Pro 
215 

Gly Lys lie Pro 
230 



He Leu Ala Tyr He 

80 

Val Thr Glu Ala Val 
95 

Glu Ala Gly Gly Leu 
110 

He Val Lys Ala Leu 
125 

Asn Asn Val Cys Met 
140 

Lys Leu Gly Gly Leu 
160 

Gly Pro Pro Arg Lys 
175 

Glu Leu Ala Asp Ser 

190 

Asp Met Trp Arg Leu 
205 

Leu Pro Arg Ala Ala 
220 



<210> 15 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: kinase 
"homologue" domain consensus peptide 

<400> 15 

Gly Ser Pro Val 



<210> 16 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : kinase 
"homologue" domain consensus peptide 

<400> 16 

Asp Arg Ala Gly 
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<210> 17 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : kinas 
"homologue" domain consensus peptide 

<400> 17 

Gly Cys Leu lie 
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